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Feeding Soft Com to Livestock paoe 1 
J no, I 
) 
q ~ I ..2,ea,i d/.olkt: 
South Dakota will have its share of soft 
corn this fall. On a dry matter basis soft 
corn has practically the same feeding 
value, pound for pound, as hard corn, 
when fed during the winter. As this is an 
established fact, why do some attempt to 
produce corn that does not mature within 
the average growing season? After all, 
water can b e supplied cheaper in stock 
tanks than in ear corn. 
There are several sound practices that 
can b e used in handling soft corn, such as: 
l. Putting up as much as one can of the 
soft corn crop or the snapped soft ears 
for silage. 
2. Harvesting the crop for corn fodder-
one of the better methods, as the ears 
will dry out in small shocks. 
3. Permitting cattle, hogs or sheep to har-
vest as much of the crop as possible. 
4. Delaying corn picking in the fall to per-
mit maximum drying in the field. 
5. Storing the ear corn in ricks on the 
ground, and feeding it during the win-
ter season. 
6. Storing the soft ear corn, that cannot be 
fed during the winter season, in narrow-
er well-ventilated cribs, so that it may 
dry out naturally b efore warmer weath-
er the next spring. 
7. Drying it in the crib or bin with heated 
air. 
At the State College Experiment Station 
soft, spongy, moldy com has beeri success-
fully fed over a series of years without any 
preparation such as drying, salting, shell-
ing, crushing or grinding for beef cattle, 
hogs, and sheep. For poultry it was shelled 
and ground, and for dairy cattle was 
ground in a hammer mill. 
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Prospects are that our 1951 turkey crop 
will b e the largest in history. 
After taking the turkey picture, yo 
editor called William Kohlmeyer, head 
our poultry research, to find out how much 
turkey the average person consumed in a 
year. He says that you and I eat about 5 
pounds a year, if we're average persons. 
Bill added tl1at the per capita consump-
tion had increased to about four times 
what it was, in the last 20 years. 
Of course he couldn't resist the parting 
remark that a good bit of this phenome-
nal growth iri the turkey industry was due 
to the application of technology. Which 
is only another way of saying that you and 
I have bigger and better turkeys to eat-
and more of them-because of research. 
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ft Corn 
TO LIVESTOCK 
By W. C. McCONE, R. M. JORDAN, TURNER 
WRIGHT, EMERY BARTLE and 
D. F. BREAZEALE . 
WHAT 1s THE VALUE of this year's corn crop which st.ands a good chance of 
being soft and wet? While the soft corn is 
not fit for man, it is fit for beast. In fact, as 
a livestock feed it is a lot better than most 
people think. Obviously, a pound of dry 
corn has considerably more value as a 
feed than a pound of soft corn containing 
anywhere from 30 to 40 percent moisture, 
but if you consider the two on a dry-mat-
ter basis then there is very little differ-
ence. Many of you are probably wonder-
ing what type of livestock you can feed 
soft corn to, how you may harvest it and 
store it, and what results you may expect 
of this soft corn when fed to various types 
of livestock. 
Here is the way the South Dakota Ag-
ricultural Experiment Station handled 
their soft corn problem and the results 
they have obtained. The corn was picked 
in the usual way, though a somewhat 
higher percentage of husks remained on 
the ear than otherwise would be true had 
the corn been sound. It was brought in 
and dumped on the ground in a long pile 
and allowed to dry during the latter part 
of the fall. While most of this soft corn ap-
peared black and spongy, no difficulty 
was experienced in getting the animals to 
eat it. 
Z/~ (!aiik 
MAKE GOOD · USE OF SOFT CORN 
Twenty-eight head of yearling 
feeder steers were fed on trial from 
January 3 to June 25, 1951. The re-
sults of this comparison are given in 
Table 1. The shelled corn fed in Lot 
I contained 11 percent moisture; the 
matured ear corn fed in Lot II 
showed a 15 percent moisture test; 
and Lot III received soft ear corn 
which tested at 40 percent moisture. 
Cattle receiving the soft corn were 
the first to accept a foll feed. Their 
daily gains continued to be slightly 
higher than those of the cattle get-
ting matured shelled or ear corn. No 
harmful results were noticed from 
feeding moldy ears, and there was 
little or no difference in finish and 
bloom shown by the three lots of 
cattle. Buyers paid the same price 
for all lots, and carcass grades were 
the same. 
As was found in preliminary stud-
ies, the feeding value of soft corn is 
equal to that of mature corn if cal-
culated on a dry-matter basis. 
Table 1. Soft Corn for Fattening Yearling Beef Cattle, 1951 
Lot Number and Ration 
Each Lot on Feed for 173 Days 
Shelled Corn 
Alfalfa H ay 
Soybean Oilmeal 
Number steers in lot ----------------------------- ________________ _ 
Average weight per steer (lbs.) 
Initial ------------------------------------------------------------------
Final --·----------------------------------·-------------------------- --
Total gain ------------------------------------· _____________________ _ 
Daily gain -------------------------------·----------------------------
Average daily ration (lbs.) 
Shelled corn -------------------------------------------------------
Hard ear corn ---------------------------------------------·--------
Soft ear corn ------------------------------------------------------
Oats ----------------------------------------------------------------------
Alfalfa hay ----------------------------- ----------------------------
Soybean meal ---------------------------------------------------- --
Salt, bone meal, limestone, free choice _____________ _ 
Feed per cwt. gain (lbs). 
Shelled corn ----------------·---------------------------------------
Hard ear corn -----------------------------------------------------
Soft ear corn --------------------------------------------------------
Oats --------------------------------------------------------------------
Alfalfa hay ____________________ '-------------------------------------
Soybean meal -----------------------------------------------------
Salt ----------------------------------------------------------------------
Bone meal ----------------------------------------------------------
Limestone ------------------------------------------------------------
Selling price per cwt. --------------------------------------------
Average carcass grade ---------------------------------------------
2 
9 
857 
1172 
315 
1.82 
14.17 
0_86 
6.58 
0.78 
0_08 
778.4 
47.3 
361.3 
42_8 
1.4 
2.4 
0.7 
$35 .50 
Prime 
II 
Hard Ear Corn 
Alfalfa Hay 
Soybean Oilmeal 
9 
854 
ll75 
321 
1.86 
16.41 
0.86 
6.91 
0.78 
o.o"9 
884.2 
46.4 
372.1 
42.0 
2.0 
1.9 
. 0.6 
$35.50 
Prime 
III 
Soft Ear Corn 
Alfalfa Hay 
Soybean Oilmeal 
10 
862 
1217 
355 
2.05 
24.31 
0.87 
6.60 
0.78 
0.07 
1184.2 
42.2 
321.7 
37_9 
1.0 
1.9 
0.4 
$35.50 
Prime 
STAY HEALTHY ON SOFT, MOLDY CORN 
Last year's soft corn was com-
pared to hard corn for fattening 
lambs in a feeding trial from April 
27 to June 30, 1951. Twenty-four 
lambs were fed soft corn, 25 lambs 
were fed hard ear corn, and 25 
lambs received shelled corn. Alfalfa 
hay was fed as the roughage. The 
results of this year's work are given 
in Table 2. · 
The lambs receiving soft ear corn 
did not make as good daily gains, 
and required much more corn than 
those receiving hard ear corn. This, 
in part at least, can be attributed to 
the fact that deterioration of the 
corn took place after the advent of 
warm weather in the spring. Thus, 
such corn would not be expected to 
have as much feed value when fed 
in late spring or early surrimer as 
when fed during the winter. In spite 
of these conditions, the lambs fed 
soft corn gained .32 pounds daily 
during the 64-day feeding period, 
while the lambs receiving hard ear 
corn gained .42 pounds during the 
same period. 
These results indicate a deteriora-
tion of soft corn during warll'.} 
weather when compared with the 
results reported in Circular 48 
which were obtained by feeding 
soft corn in the winter months. In 
these winter-feeding trials, 100 
pounds of hard corn were equal to 
123 pounds of soft corn plus 9 
pounds of alfalfa hay. On a dry-mat-
ter basis, the lambs fed soft corn re-
quired 473 pounds of corn plus 392 
pounds of alfalfa hay for 100 
pounds gain, while those fed hard 
corn required 479 pounds of corn 
plus 340 pounds of alfalfa hay. 
Table 2. Soft Corn for Fattening Lambs, 1951 
Lot Number and Ration 
Soft Ear Corn 
Alfalfa Hay 
Each Lot on Feed for 64 Days Soybean Meal 
II 
H ard Ear Corn 
Alfalfa H ay 
Soybean Meal 
---· - ------------------
Number lambs ______________________ 24 
Av.erage weight, lbs. ___________ 65.1 
Average daily gain, lbs. -----:·· .32 
Average daily ration, lbs. 
Corn ---------------------------------- 2. 8 6 
Alfa lfa hay ________________________ 1.66 
Soybean meal ____________________ .23 
Feed per cwt. gain, lbs. 
Corn --------------------------------- 908 .3 
Alfalfa hay -------------------------- 528.3 
Soybean Meal ___________________ .73 
3 
25 
65.3 
.42 
2.38 
1.59 
.24 
569.5 
380.0 
.53 
III 
Shelled Corn 
Alfalfa H ay 
Soybean Meal 
25 
71.6 
.39 
1.76 
1.60 
.1 8 
457 .8 
414.8 
.48 
GOOD DAILY GAINS ON SOFT CORN 
Since the publication of Circular bushel ( 75 pounds). There was no 
48 there was an additional feeding significant difference between the 
trial in the winter of 1946 in which two lots fed soft corn. The pigs in 
soft corn was again fed to hogs. Lot V which were fed the dry 
The pigs in Lot I were self-fed a shelled corn required considerably 
good grade of shelled corn which less feed per hundredweight of 
tested 19 percent moisture, 46.8 gain than did Lot I. This was espe-
pounds per bushel and showed an cially true for protein feed. 
estimated 7 to 9 percent damaged The cost of feed per 100 pounds 
kernel. The corn fed in Lot II was of gain in Lot V was the highest in 
of slightly better grade, testing 18.5 the test due to the higher total cost 
percent moisture and 4 7 pounds per of the corn. The original cost of this 
bushel. As this was stored inside, corn, which was bought later in the 
the moisture content decreased season than the corn fed the other 
somewhat during the progress of lots, was $1.10 a hundredweight. 
the experiment. Soft ear corn was ( This corn tested 24 percent mois-
fed to Lots III and IV, while Lot V ture as compared to 33.7 percent 
was self.-fed soft corn that had been moisture for the corn fed the other 
.dried in a commercial drier and lots.) The drying charge was 35 
shelled. It tested 12 percent rp.ois- cents a bushel based on the amount 
ture and 46.3 pounds per bushel. of dried shelled corn returned. The 
All lots, with the exception of Lot shrinkage in the drying process plus 
IV, were self-fed a supplemental the drying charge brought the total 
protein mixture consisting of 2 parts cost of this corn to $1.55 a bushel. 
tankage, 1 part soybean meal and 1 With the hard corn used in Lot I at 
part linseed meal, and a mineral $1.03 a bushel, this dried corn was 
mixture consisting of 2 parts worth a $1.19 a bushel, based on the 
steamed bone meal, 2 parts ground feed required to produce a hundred 
limestone and one part salt. The pounds of gain. 
protein mixture fed to the pigs in There was not much variation in 
Lot IV was limited each week to the the .shrinkage from feed lot to mar-
amount consumed by the pigs in ket except for Lot III. It is difficult 
Lot I the week preceeding. Good to understand why the pigs in this 
quality alfalfa hay was available at lot should have shrunk one_ percent 
all times. Results of this trial are more on the road to market than 
shown in Table 3. those in Lot IV. However, they 
Based on the results obtained in showed practically one percent 
Lot I, the hard corn fed in Lot II higher in dressing yield which com-
had a feeding value of 88.5 cents a pensated for the heavier loss. 
4 
( 
Table 3. Soft Corn Compared With Hard Corn for Fattening Pigs 
Lot Number and Ration II 
H ard Hard 
JO Pigs in Each Lot Shelled Corn Ear Corn 
Average number of days fed --·----------·-------- 82 
Average initial weight per pigs, lbs. ·--------· 118.8 
Average final weight per pig, lbs. -·-----·------ 277.33 
Average daily gain per pig, lbs. -------·-----·---- 1.93 
Feed per cwt. gain, lbs. 
Corn -----------------------------·--------- . -·-------·---· 3 5 8 .1 
Protein -------·--------------·-------·-·---·---·-·-------- 52. 67 
Alfa I fa -------------------------------·------·---·---------- 5. 87 
Mineral -------·---·-·------------------------------------ .7 6 
Total ---------------------·------------------------------------ 417. 40 
Average daily ration per pig, lbs. 
86 
119.7 
272.6 
1.78 
566.8 
45.8 
6.1 
.72 
619.42 
Corn ------------------------------------------------------- 6.92 10 .08 
Protein feed -------------------------------·------------ 1.01 .81 
Alfalfa hay -------------------------------------------·-- .1 1 .11 
Mineral ------------------------------·------------------- .01 .01 
Feed cost per cwt. of gain -----------------·-------- $8.40 $9.13 
Percent brink to market ·-----------------·-------- 1.93 2.08 
Dressing percent, packer style __ ____ ________ ______ 73.14 73.44 
Carcass grade -------·--------------------------------· Good to choice Choice 
Ill IV 
Soft Soft 
Ear Corn Ear Corn 
86 86 
117.8 118.1 
268.8 271.33 
1.76 1.78 
742.l 731.0 
48.6 48.0 
6.7 7.4 
.6 .78 
798.0 787.18 
13.03 13.0 
.85 .85 
.12 .13 
.01 .01 
$7.00 $7.89 
3.06 2.61 
73.50 72.62 
Good Good 
V 
Soft Corn Dried 
and Shelled 
79 
118. l 
285.2 
2.11 
338.8 
35 .4 
6.0 
.66 
380.86 
7.16 
.75 
.13 
.01 
$10.62 
2.08 
74.32 
Choice 
Feed Prices 
Hard ear corn ······-········ --··-· ... $1.00 per bushel of 75 lbs. 
Hard she lled corn ........... .................. $1.03 per bushel 
Soft ear corn .... - .. : .. ···-· ······--·········-··· ......... $.75 per cwt. 
Tankage --·········-·· ··--··- ··--··---··---·-· ........ $76.00 per ton 
Soybean mea l __ ........... -·······-··-·· ···-·-····-·-$60.00 per ton 
Linseed meal ......... ······- ····-·-- ----··-·-····- 55.00 per ton 
choice; and Lots III and IV, good. 
There was more variation in finish 
between carcasses in both Lots III 
and IV than in other lots. 
Alfalfa hay ·-·-············-·········-- .... ..... .......... $15.00 per ton 
Mineral mixture . .. . ........... -···-·······- 1.94 per cwt . 
She!le9 corn (dried) fed in Lot V .......... $1.55 per bushel 
Carcasses of hogs from Lots II 
and V graded choice; Lot I, good to 
In this feeding test 100 pounds of 
hard ear corn was worth 130 pounds 
of soft ear corn plus 2~~ pounds of 
protein feed. 
RESEARCH REVEALS THESE FACTS ABOUT FEEDING SOFT CORN 
1. Usually more return can be realized by feeding soft com to cattle, lambs or 
pigs than by selling it as cash grain. 
2. Soft ear com can best be fed in the ear. If shelled or ground it tends to heat and 
mold more than when stored in the ear. It is best to feed it before warm weath-
er in the spring, as deterioration sets in with the beginning of warm weather. 
3. It can be utilized best by yearlings and mature cattle, followed in order by 
lambs, pigs, and steer calves. 
4. The soft com fed in these trials was palatable to cattle, sheep and hogs, and no 
bad effects were encountered in shifting steers or lambs from a full feed of soft 
com to hard grain. 
5. A greater amount of soft com needs to be fed per head daily than is the case 
with hard ear com to allow for the extra moisture which the soft com contains. 
The feeding value of the soft com fed in these studies was 82 percent the value 
of hard corn when fed to steers in the winter months and 73 percent for the 
entire feeding period; 76 percent for the winter months when fed to calves and 
57 percent for the entire feeding period; and 76 percent for the entire feeding 
period when fed to growing-fattening pigs. When fed to lambs it had 78 per-
cent of the value of hard com. 
5 
...... WHEN FED TO DAIRY COWS 
One possible outlet for the dairy 
farmer with a quantity of soft corn 
on his hands, is to feed it to his cows. 
Experiments conducted two differ-
ent years showed that dairy cows 
made efficient use of soft corn with 
no apparent adverse effects. 
A comparison was made with 
hard corn of good quality having a 
moisture content of 15 percent. The 
amount of moisture in the soft corn 
varied somewhat with different lots, 
but the average for that used during 
the past winter season was 40 per-
cent. This wet corn was stored out-
side, where it remained in a frozen 
condition, and it was brought into 
the barn in small quantities, suffi-
cient for three or four days' re-
quirements. 
It was found necessary to thaw 
this frozen soft corn before it was 
ground in the hammer mill in which 
a one-half inch screen was used. 
Both the hard corn and soft corn 
were used as corn-and-cob meal and 
were mixed with the other feeds in 
the grain-concentrate ration at the 
time of grinding. Spoilage of the 
soft corn ration was avoided by pre-
paring small amounts at a time. 
The amount of soft corn used in 
the ration depended upon its mois-
ture content. Since there was much 
more moisture in it than in hard 
corn, its feeding value per pound 
was much less. For example, in 100 
pounds of hard corn containing 15 
6 
percent moisture there would be 85 
pounds of dry feed, while in 100 
pounds of soft corn with 40 percent 
moisture there would be only 60 
pounds of dry feed. In these experi-
ments the amount of soft corn used 
in the ration was calculated so that 
there would be the same amount of 
feed on the dry-weight basis as in 
the hard corn ration. The following 
examples are typical of the grain-
concentrate rations: 
Table 4. Typical Grain-Concentrate Rations for 
Feeding Soft Corn 
Item in Ration Hard Corn Soft Corn 
lbs. lbs. 
Corn-and-cob-meal ______________ 700 1000 
Wheat bran ______ _____ _______________ 250 250 
Linseed meal ________________________ 50 50 
Steamed bone meal _______ _______ 10 10 
Salt -------------------------------------- 10 10 
Total ____ _______________________ 1020 1320 
Since there are 300 pounds more 
weight in this soft corn ration than 
in the one with hard corn due to the 
high moisture content in the soft 
corn, it is obvious that a greater 
amount of it would be required at 
each feeding to give the same quan-
tity of feed on a dry-weight basis. In · 
this case 1320+ 1020 = 1.294, which 
means that for each pound of the 
hard corn ration it would be neces-
sary to feed about 1.3 pounds of the 
soft corn ration. 
In these trials the amount of 
grain-concentrate mixture fed was 1 
pound for each 3 pounds of milk 
produced at the beginning of the 
experiment. For example, one of the 
cows was producing milk at the rate 
of about 60 pounds per day. Her. 
daily ration was 60 -,- 3 = 20 
pounds of the mixture containing 
hard corn. When this cow was put 
on the soft corn ration, she was 
given 20 x 1.3. = 26 pounds daily. In 
addition to this grain-concentrate 
mixture, all of the cows on these ex-
periments were fed 1 pound of al-
falfa-brome hay and 3 pounds corn 
silage for each 100 pounds of body 
weight. 
Six Holstein cows were used in 
the trials conducted during Febru-
ary, March, and the first part of 
April 1951. These cows were select-
ed with as much uniformity as pos-
sible with respect to age and stage 
of lactation. They were placed in 
ru o groups in order that one group 
would receive the . soft corn ration 
and the other, the hard corn ration. 
These rations were given to the op-
posite group after the end of the 
first feeding period. A 10-day pre-
Jiminary feeding period was used, 
followed by 30 days on the experi-
ment; another 10-day preliminary 
period was used following the re-
versal, and then the final 30 days on 
the experiment. 
According to the results obtained 
in these trials, the cows produced 
about 7 percent more milk while 
they were getting the hard corn ra-
tion than they did when they re-
ceived the soft corn. A closer exam-
ination of the records indicates that 
this difference in production was 
probably not due to the feed, but 
rather to the fact that one of the 
cows had an attack of mastitis about 
7 
. the time she was changed from the 
hard corn ration to the soft corn. 
Her daily production dropped from 
35.1 pounds of milk to 18 pounds, 
which was more than twice as much 
as was observed with anv of the 
other cows. During the sa~e period 
the body weight of this cow in-
creased 160 pounds, which was 
about five times the average in-
crease of the other cows. During the 
attack of mastitis this cow convert-
ed her grain into body weight in-
stead of milk. If a normal 10 percent 
decrease in milk production is used 
for this cow for the second 30-day 
period instead of her actual produc-
tion, and the production figures are 
again averaged, the cows on the 
hard corn ration produced only 0.5 
percent more milk than they did 
when on the soft corn. Th~s means 
that dairy cows can utilize soft corn 
very efficiently. 
No digestive difficulties were ob-
served at any time with any of the 
cows during the two different win-
ter seasons when soft corn was fed. 
The experiment was started rather 
late in the winter the first year and 
the corn became very moldy. 
Milk samples from each cow on 
the experiment were saved once 
each week and were examined for 
flavor and odor by at least two milk 
· judges. In spite of the fact that some 
of the corn was moldy, no objection-
able flavors or odors which could be 
attributed to feed were ever 
observed. 
When soft corn is a problem, it 
can be fed to dairy cows with very 
satisfactory results. Precautions to 
be observed are ( 1) keep the corn 
frozen until it is to be ground into 
Continued on page 11 
By RAY F. PENGRA 
inch of preseasonal precipitation 
was greater than the increase in 
yield per inch of rainfall received 
during the growing period. 
However, in a part of the study 
not reported on here, it was evident 
that in areas receiving more than 11 
inches of rainfall during the grow-
ing season, the preseasonal precipi-
tation did not make al).y significant 
contribution toward crop yields. 
This emphasized the fact that in 
order for the study to have value, it 
must be restricted to these areas of 
limited rainfall where the average 
precipitation is barely sufficient to 
produce favorable yields. 
Within this subhumid region, if 
the soil is well saturated at the start 
of the growing season, crops can 
draw on soil moisture during the in-
tervals between rains. Because of 
this, good yields have frequently 
00P~; 
been produced in spite of rather 
scant seasonal rainfall. 
LATE FALL RAINS and heavy win-ter snows often add to the mis- Small Grain Yields and Precipi-
eries of farm living in South Dakota. tation Records Compared 
Troublesome as they seem at the Yields of spring wheat, oats and 
time, however, they greatly increase barley for 25 years, from 1923 to 
the chances of getting a harvest the 1947, inclusive, were recorded. 
next year, especially in areas where Yield data as reported by the South 
rainfall is generally deficient. Dakota Crop and Livestock Report-
A recent study of South Dakota ing Service represented average 
precipitation and crop yields indi- yields for each county. 
cates that within the subhumid re- As the amount of precipitation 
gion of the Great Plains, this presea- varies over short distances, it was 
sonal rain and snow make a very necessary to use precipitation fig-
significant contribution to grain ures from more than one U. S. 
production. In almost every area, weather station in each area, so that 
the increase in yield of crops per the moisture figures would be com-
8 
parable to the average county 
yield figures. 
· Precipitation data were used on 
the crop-year basis from September 
1 to July 31 of the following year. 
Since most small grains are harvest-
ed before the first of August, the 
precipitation for that month was not 
used. The crop year was broken 
down into two periods: September 
1 to March 31, which is referred to 
as the preseasonal precipitation per-
iod, and April 1 to July 31 as the sea-
sonal period. This makes it possible 
to compare and evaluate the rela-
tive contribution of the precipita-
tion received during each period. It 
also enables one to make a prelimi-
nary estimate at seeding time of the 
probable yield for that year. 
Area groupings of counties ( Fig. 
1) follow the agricultural areas as 
established by the State Experi-
ment Station. In some cases, the es-
tablished areas were divided into 
two or three sub-areas. All counties 
of the state except the Black Hills 
counties were used. Conditions vary 
too greatly within the Black Hills 
counties for precipitation to be a re-
liable indication of average yield. 
Then too, there is considerable irri-
gation within these counties which 
further limits the influence of pre-
cipitation on yields. 
The average area yield in bushels 
of each grain studied, and the aver-
age inches of precipitation received 
in each precipitation period for the 
25 years of the study are shown in 
Table 1. As precipitation increased 
from the western to the eastern part 
of the state, area yields increased 
accordingly. 
The increase in yield per inch of 
preseasonal precipitation was great-
"'O~ AND SNOW INCREASE ~CROP YIELDS? 
Fig. I. Area groupings of counties for precipitation crop yield study 
MC PHtRSON 
• 
JIIB 
TOOO 
Shaded area was not used in the study, since it is located where conditions are 
too variable for data to be adaptable to analysis. 
9 
JV B 
IVA 
V O[U[L 
Table I. Average Area Yield of Three Grain Crops and Precipitation in Inches for Thirteen Areas 
of South Dakota, 1923-1947 __ 
Spring Wheat Yields Oats Yields 
Area Bu. Bu . 
II A __________________ ____ 8.3 16.4 
II B ____________ __________ 8. 6 15 .5 
II C ______ ________________ 8 .1 15 .5 
III A _____ ___ ___________ 8.2 18.2 
III B ____________________ 8. 1 20. l 
IV A _____ ___ ____________ 9.0 20.5 
IV B ____________________ 10.2 24.0 
V ________________________ __ 11 .1 27 .7 
VI A ______________ ______ 9 .5 18. 4 
VI B _____________ _______ 8.7 18. l 
VII A __________________ 9. 7 21. 4 
VII B _______________ __ 11.0 24.5 
VIII ______________________ 13 .0 29.6 
er in alm~st every area than the in-
crease in yield per inch of precipita-
tion received during the growing 
period ( Table 2) .In each area there 
was a smaller amount of precipita-
tion received during the preseasonal 
period than during the growing sea-
son, and that may be a factor in in-
creasing the apparent significance 
of the preseasonal precipitation 
( Table 1). It is also true that there 
was a relatively smaller amount of 
moisture lost through evaporation 
during the cooler, out-of-season 
months. 
Table 2. Average Yield of Wheat Per Inch of 
Preseasonal and Seasonal Precipitation for Thir-
teen Areas of South Dakota 1923-47 
Wheat Yield Per Inch of Precipitation 
Presea~onal Seasonal 
Arca Bu. Bu. 
IT A ----------------------------- 1.54 1.22 
11 B ___ ····--- -------- ·- -------- 1.03 1.08 
11 C ___ _ .. ___ _______ __ _________ 1.81 1.10 
III A ______ ________ ______________ 2.50 1.3 4 
III B ________________ '.__________ __ 1.95 1.23 
IV A ---------------------------- 1.74 1.28 
IV B __________________ __ _____ ___ 1.33 l.ll 
V ---------------------------------- 1.01 1.12 
VI A __________ ________ __________ 1.08 .8 4 
VI B ---------------------------- 1.28 .93 
VII A _____________ ______ _________ 1.44 .60 
VII B _______ ____________________ .67 .49 
VIII --------- ·-------------------- .64 .33 
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Preseasonal Seasonal 
Barley Yields Precipitation Precipitation 
Bu. Inches Inches 
13.0 4.83 9.07 
13 .l 4.80 9.25 
13.1 5.52 9.82 
12.8 4.70 8.94 
13.4 5.22 9.89 
13.9 6.22 10.05 
16.7 6.35 10.80 
19.2 6.76 10.9 8 
15 .4 5.82 10.08 
14.1 5.68 9.7 1 
16.5 7.44 11 .22 
18.5 7.78 11.38 
23.5 8.30 12.03 
More Than 4 Inches of Preseasonal 
Rainfall Needed to Break Even 
Wheat· yields reported yearly for 
Areas III B and IV A, located in the 
north central part of the state, are 
listed in Table 3. These yields are 
grouped by the different amounts of 
preseasonal precipitation received 
each year for the 25 years of the 
study. It has been estimated that a 
yield of 10 bushels of wheat per 
acre is required to allow reasonable 
returns to the operator for his labor 
and expense in producing it. There 
were nine years when less than 4 
inches of preseasonal precipitation 
were received. The average yield of 
these nine years was 3.7 bushels. 
Whenever the preseasonal precipi-
tation was below 4 inches, the yield 
was less than 10 bushels. 
When 4 to 6 inches of preseasonal 
precipitation were received, the av-
erage yield was 8 bushels, and in 8 
out of 20 times, yields were above 10 
bushels. When 6 to 8 inches of pre-
seasonal precipitation were re-
ceived, the average advanced to 
10.3 bushels per acre. In 9 out of 17 
cases in this group, yields were· 
Table 3. Yield of Wheat by Different Amounts 
of Precipitation in Inches Areas III B and IV A, 
South Dakota 1923-1947 
Preseasonal Precipitation-Inches 
8" 
Under 4" 4"-5.99" 6"-7.99" and over 
2.8 8.8 14. 1 15.2 
7.3 14.0 7. 1 12 .7 
.0 11.2 10.5 15.5 
.1 4.3 12.l 14.7 
3.2 13.4 14.2 
9.7 .3 9.7 
8. 1 5.1 9.9 
2.5 1.8 13 .1 
.0 5.9 8.6 
7.9 11.5 
12.7 5.8 
15.5 10.9 
7.3 6.9 
.1 2.9 
.2 8.6 
7.9 17.3 
5.9 11.8 
12.0 
12.5 
12.8 
Total yield ___ 33.7 159.6 175.0 58.1 
Average yield 3.7 8.0 10.3 14.5 
No. in group 9 20 17 4 
above 10 bushels and in only 4 were 
they below 8 bushels. When 8 inch-
es or more preseasonal precipitation 
were received, the average yield 
was 14.5 bushels, and no case was 
reported with a yield below 10 
bushels. 
A Chance to Adjust Plans 
Since this study applies to aver-
age conditions for each area under 
consideration, care should be exer-
cised not to use this method in an 
attempt to predict ( or anticipate) 
expected yields for individual fields. 
Soil moisture in an individual field 
may vary greatly from average 
county or area conditions. To what 
extent it may be possible to test in-
dividual fields for available mois-
ture and then estimate probable 
yields remains to be determined. 
From the relationships shown in 
Table 3, it would appear that rela-
tively greater risks are assumed by 
Great Plains farmers when they put 
seed into soil that is excessively dry. 
While it sometimes happens that a 
deficiency of moisture at seedipg 
time is made up during the growing 
season, it is the exception rather 
than the general rule within this 
subhumid area. 
Adjustment of the farming pro-
gram of the farmer to correspond 
with climatic conditions each year 
would help to reduce losses from 
seeding and harvesting crops that 
do not pay production costs. This 
study might also serve as a basis for 
a crop insurance program through 
defining risks of crop production. 
( Project 157. Leader: Ray F. Pen-
gra, Agricultural Economics Dept. ) 
Feeding Soft: Corn t:o Livestock Continued from page 7 
the ration, ( 2) prepare only a few not have the same feeding value 
d.ays supply at a time and ( 3) cal-· that has been experienced in these 
culate the amount needed in the ra- trials. 
tion, based on the dry matter it ( Project 131. Leaders: William 
contains. C. McCone, R. M. Jordan and Turn-
There is a possibility that corn in er Wright, Animal Husbandry 
the state this year will contain more Dept. ; Emery Bartle, D. F. Bre-
moisture than the soft corn used in azeale and R. J. Baker, Dairy Hus-
these trials. Consequently, it may bandry Dept.) 
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J. W. McCARTY 
RANGE SHEEPMEN, depending on sheep for a livelihood, value 
any winter feeding program accord-
ing to its cost as compared to net 
returns. 
On western South Dakota ranch-
es many ewes are wintered on the 
range with little supplemerttal feed. 
Some bred ewes are fed small 
amounts of grain or high protein 
supplements in addition to range 
hay. A few sheep ranchers feed lib-
eral concentrate allowances in the 
belief that an increased yield of 
wool, and larger lambs at weaning 
time will more than pay for the in-
creased cost of winter feeding. 
Maximum pro.fits from sheep de-
pend upon ewes producing a large 
lamb crop and a heavy fleece. Also 
of importance to the sheep produc-
er will be the necessity of providing 
a winter ration that will allow the 
ewe to maintajn her body weight, 
as well as allow her to provide for 
the requirements of the lamb she 
carries through the winter. 
Greater net returns from sheep 
can usually be expected when the 
normal winter roughage allowance 
12 
is supplemented with a feed provid-
ing extra protein. However, the 
amount of supplemental feed re-
quired, and the level at which the 
greatest net returns are obtained are 
problems facing every range she~p-
man. 
Feeding Plan Outlined 
Feeding trials at the Newell Field 
Station the winter of 1945-46 indi-
cated that in terms of ewe gains dur-
ing the winter, and lambs and wool 
produced, a daily allowance of 2.5 
pounds native wheatgrass hay sup-
plemented with 1 pound alfalfa hay, 
was equivalent to feeding 3.5 
pounds of alfalfa per head daily. In 
addition, it seemed necessary to 
learn what other supplemental feed 
might be required to increase pro-
duction. 
Barley was a suitable grain sup-
plement and was grown in the area, 
making its use practical for all pro-
ducers. Feeding barley at two dif-
ferent levels, in addition to the hay 
ration, was compared to feeding 
none. Other trials at the Newell Sta-
tion have indicated the value of 
r 
L 
Table 1. Feeding Plan (Average Daily Ration per Ewe) 
No Barley Fed 
½ Lb. Barley the Last 50 Days 
of Gesta tion Period 
½ Lb. of Barley 50th to 100th 
Day of Gestation , ½ Lb. Bar-
ley Last 50 Days of. Gestat ion 
Lot 5 Lot 9 Lot 1 
Alfa lfa-3 .5 lbs. da il y Same hay as Lot 1 Same hay as Lot l 
Lot 6 
Long 
hay Lot 2 
Alfa lfa- LO lb. daily 
ati ve wheatgrass hay-
2:5 lb~. dail y 
Same hay as Lot 2 
Lot 10 
Sarne hay as Lot 2 
Lot 7 Lot 3 
Alfa lfa-3.5 lbs. daily Sarne hay as Lot 3 
Lot 11 
Sarne hay as Lot 3 
Lot 8 
Chopped 
hay Lot 4 
Alfa lfa- LO lb. daily 
Native wheatgrass hay-
2.5 lbs. daily 
Same hay as Lot 4 
Lot 12 
Same hay as Lot 4 
using chopped hay as compared to 
long hay for feeding lambs. Since 
there was no evidence concerning 
the comparative values of chopped 
or long hay for wintering bred ewes, 
this comparison was also made. The 
feeding plan is outlined in Table 1. 
Winter treatment according to 
this feeding plan was carried on in 
cooperation with the Newell Station 
during 1946-47, 1947-48 and 1949-
50. Experimental feeding began 
about December 5. For the 12 lots, 
240 good quality bred range ewes 
were equally divided. Five rams 
were used for breeding the ewes 
during November each year, and an 
equal number of ewes was bred to 
each ram. During the breeding sea-
son, all ewes were fed alike an al-
lowance of 1 pound of alfalfa hay 
and 2.5 pounds native wheatgrass 
hay. Running water, salt and a 2:2:1 
mineral mixture of ground lime-
stone, steamed bone meal, and salt 
were available at all times. 
Table 2. Three-Year Average Performance By Lot 
½ lb. Barley per 
Head Daily 50th to 100th Day of 
½ lb. Barley per Head Gestation , ½ lb. Barley per Head 
No Barley Daily Last 50 Days of Gestation Daily Last 50 Days of Gestation 
Long Hay Chopped Hay Long Hay Chopped Hay Long H ay Chopped H ay 
Native Native Native Native Native Native 
and and and and and , and 
Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa Alfa lfa Alfalfa Alfa lfa Alfalfa Alfa lfa Alfalfa 
Lot number I 2 3 4 5 6 7 8 9 10 11 12 
Av . number ewes -··-···········- 20 20 20 20 20 20 20 20 20 20 20 20 
Losses-av. number -·-·· ····--·· 1.3 2.0 1.3 0.3 0.3 1.0 0.3 1.3 1.0 1.7 0.7 0.3 
Av. ga in per ewe ··----······ . .: 7.4 12.3 •13_4 IS .I 9.3 14.6 15 .9 17.2 17.3 18.4 24.6 23.0 
Percent ewes lambing -········ 78.3 76.7 86.7 78 .3 80.0 81.7 78.3 78.3 80.0 80.0 85.0 76.7 
Number of lambs born ...... ... 20.0 20.7 22.3 21.3 21.0 23 .7 20.3 20.3 22.3 21.0 21.7 20.0 
Percent lambs born .................. 100.0 103.3 111.7 106.7 105.0 11 8.3 101.7 101.7 111.7 105.0 108.3 100.0 
Av . birth weight per lamb 9.7 9.0 9.8 9.0 9.4 9.4 9.7 9.8 9.5 9.6 10.0 10.2 
Av. weaning weigh t per lamb 76.8 76.0 76.3 76.8 78.4 74.3 75 .S 79 .1 81.1 76 .9 75.6 80.S 
Percent lambs weaned ------··· 83.3 73.3 88.3 75.0 68.3 96.7 78.3 70.0 85.0 81.7 86 .7 80. 0 
Av. fleece weight per ewe ...... 8.7 9.0 9.0 9.3 8.8 8.8 8.8 9.0 8.9 8.6 9. 1 9.4 
Av. feed cost per ewe" --·-·-- 3.94 3.84 $ 4.40 $ 4.32 $ 4.29 4.1 7 4.75 4.66 $ 4.97 $ 4.89 5.42 $ 5.31 
Av. net returns per ewe ····-·· 15.72 $14.20 $16.25 $14.29 $13.04 $17.47 13.60 $13.32 15.78 $14.57 14.57 $15.10 
"Average prices of feed: Alfa lfa at $25.30 per ton ; Native hay at $27.63 per ton; Barley at 96 cents per bushel; Salt at 1.35 per 
hundred and minera l mix at $5.45 per hundred. Chopping of hay cost .001 cents per pound. 
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Ewes were weighed off experi-
mental treatment April 1, or when 
the first lambs were born, which-
ever was earlier. Ewes and lambs 
were moved to summer range at the 
Antelope Range Field Station as 
soon as the range was in condition 
to be grazed, usually about May 1. 
Shearing occurred about June 15 
each year, and lambs were weaned 
off the range about October 1. 
The three-winter average per-
formance by treatment is presented 
Table 2. In order that the treatment 
of the 12 lots is clear, it may be nec-
essary to refer to the feeding plan in 
Table 1. For simplicity, when de-
scribing the hays fed, reference will 
be made to mixed hay rather than 
native hay supplemented by alfal-
fa. In general, comparisons made 
are for all ewes fed alfalfa or long 
hay, or each of the levels of barley, 
whatever the case may be. 
Ewe Gains Affected Most 
By Treatment 
treatments. This suggests that ewes 
receiving no barlev still had hav ra-
tions of sufficient"' quality to ~eet 
their needs without harm to the 
ewe. 
Ewes in Lots 2, 3, 4, 6, and 7 just 
about maintained actual body 
weight while also providing for the 
lamb. Treatment for Lots 8, 9, 10, 11, 
and 12 may have provided more 
nutrients than were necessary for 
top production. These data con-
cerning ewe gains, when considered 
with lamb and fleece weights sug-
gest that a good quality hay allow-
ance plus ( in this case) 1/ 3 pound 
barley the latter third of gestation, 
may be sufficient for economical 
production. On the other hand, ewe 
gain may be important as it affects 
the ewe's ability to provide milk for 
her lamb up to weaning time. 
Ewe gains may be of only second-
ary importance except for possible 
permanent. harm done by the ewe 
by excessively deficient rations. If, 
when the ewe goes on range, there 
is plenty of forage, she may be able 
to maintain herself regardless of 
winter treatment and demands of 
the lamb. 
It will be noted that differences in 
ewe gains between lots are much 
greater than differences in lamb 
birth and weaning weights, and ewe 
fleece weights. The weight of the 
ewe herself was affected more by Lamb Birth Weights Compared 
the treatment than was her produc- When no barley or 1/3 pound of 
tion of lamb and wool. When con- barley was fed, there was about 0.2 
sidering the requirements of the pound difference in birth weight in 
lamb that the ewe carried during favor of lambs from ewes fed the 
the winter, it is apparent that ewes 1/ 3 pound of barley. Lambs from 
in Lots 1 and 5 actually lost body ewes fed 1/ 3 plus 2/ 3 pound of bar-
weight, as there was not a sufficient ley were an additional 0.4 pound 
gain to allow the ewe to maintain heavier at birth than lambs from 
her body weight. However, the ewes fed no barley. 
treatment was not so deficient that Chopped hay appeared to be 
there was a noticeable reduction in more advantageous than long hay 
birth weights of lambs or ewe fleece in lamb birth weights for the lots of 
weights as compared to the other ewes fed the two levels of barley. In 
14 
tcth groups of lots, lambs from ewes 
fed chop_)ed hay were 0.3 to 0.6 
pound heavier at birth than lambs 
from ewes fed long hay. However, 
when no barley was fed there were 
no differences due to feeding the 
ewes chopped hay as compared to 
long hay. 
In lots where no barley was fed, 
lambs from ewes fed alfalfa aver-
aged 0.7 to 0.8 pound heavier at 
birth than lambs from ewes fecf 
mixed hay. In the eight lots receiv-
ing barley, feeding alfalfa or mixed 
hay appeared to have little effect on 
lamb birth weights. As has already 
been pointed out, in the lots fed 
barley the differences in birth 
weights were apparently due to 
whether the hay fed was long or 
chopped. 
Lamb Weaning Weights Only 
Slightly Affected by Ewe's Ration 
There appears to have been no 
constant relationship between 
weight of lambs at birth and at 
weaning. That is, the heaviest lambs 
at birth were not necessarily the 
heaviest at weaning. Further, when 
comparing the three groups of lots 
on the basis of the amount of barley 
fed, there was more difference with-
in the groups than between them. 
Especially is this true of the two 
groups of lots to which barley was 
fed. Weaning weights of lambs ap-
pear to have been only slightly af-
fected by the rations fed to the ewes 
which produced them. Under ex-
tremely adverse range conditions 
we might expect that ewes coming 
out of the winter with actual body 
gains, will do a better job of suck-
ling their lambs. That effect is only 
slightly indicated in these data by 
the weaning weights. 
Ewe Fleece Weights Heaviest 
Under Chopped Hay Ration 
Pounds of fleece at shearing time 
are of great economic importance to 
the producer. He is interested in 
winter treatment of his ewes which 
can help produce heavier fleeces. 
Feeding no barley to one group of 
lots, and at two levels to two groups 
produced no essential differences in 
fleece weights. This means, that as 
far as the fleece is concerned, there 
was no value in feeding barley in 
addition to the hay ration. 
In the lots which received no bar-
ley supplement. the ewes fed mixed 
hay produced fleeces 0.3 pounds 
heavier than ewes which received 
alfalfa hay alone. Of the lots fed 1/3 
pound barley, only those getting 
chopped mixed hay produced heav-
ier fleeces. Among the lots fed 1/3 
plus 2/3 pound barley the heaviest 
fleeces were produced by ewes get-
ting chopped mixed hay. These data 
again indicate the value of chop-
ping at least as expressed by pounds 
of fleece. Ewes fed chopped hay 
consistently produced slightly heav-
ier fleeces than ewes fed long hay. 
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Little Effect on Percent of Lambs 
Born and Weaned 
There apparently was little effect 
from these treatments on percent of 
lambs born or weaned. Breeding oc-
curred prior to beginning of experi-
mental feeding so that differences 
should possibly not be expected. 
Lot 6, of course, stands out in the 
data for percent lambs born and 
weaned. However, the percentages 
are so much different from lots 
treated in a similar manner, that the 
variation appears to be quite inde-
pendent of treatment. There was 
also no agreement with Lots 2 and 9 
\ 
which were fed the same hay but 
different amounts of barley. 
The data show no significant in-
crease in percent of lambs born or 
weaned from any treatment or com-
bination of treatments. • 
produced were more important. 
This lack of agreement between 
production, except for numbers, 
and net returns suggests that the 
treatments were not severe enough. 
All treatments used were adequate 
for profitable production. 
Average Costs and Net Returns These Are the c ·onclusions Reached 
Per Ewe Figured 1. Ewes fed alfalfa hay, either 
Feeds rather easily available to long or chopped, produced slightly 
the sheep rancher in west central piore pounds of lambs and fleece 
South Dakota were used for this than ewes fed mixed hay. However, 
experiment because of the relative ewes fed mixed hay tended to main-
costs involved. Hauling charges for tain body weight better than ewes 
both hay and barley, and charges fed alfalfa alone. 
for chopping the hay were taken 2. Adding barley to all hay rations 
into consideration. increased lamb and wool produc-
The data showed consistently tion. However, feeding barley at the 
that it cost more to feed straight al- higher level increased production of 
falfa, to add barley to the ration, lamb and wool only slightly more 
and to chop the hay than it did to than did the lower level of barley. 
feed mixed long hay. But, where 3. Feeding chopped hay pro-
costs were higher, net returns were duced the greatest favorable differ-
not always less. Actually there were ences in pounds of lamb and wool. 
no consistently higher net returns 4. Because of the small differences 
for any type of treatment such as in average net _returns between 
for ewes fed chopped hay or alfalfa ewes fed no barley as compared to 
alone or long or mixed hay. How- the higher level of barley, there ap-
ever, all ewes fed the higher level of peared to be no real advantage in 
barley produced slightly greater adding barley. Likewise substantial 
average net returns than all ewes in.creases in average net returns 
fed no barley, while ewes fed the were not shown by ewes fed 
lower level of barley, with the ex- chopped hay. 
ception of Lot 6, made the least av- 5. There was little difference in 
erage net returns. average net returns from ewes fed 
The percent of lambs weaned is alfalfa as compared to mixed hay. 
more important than any treatment, Therefore, since no range sheepman 
as it affected returns in pounds of has, or would buy, sufficient alfalfa 
lamb and wool. That relationship is for the entire hay ration, it appears 
strongest for Lot 6, but is rather con- that profitable production is possi-
sistent for Lots 1, 3, 10, 11, and so ble · by supplementing winter range 
on. Even with the observed differ- or native hay with at least a pound 
ences in pounds of lamb and wool per head daily of alfalfa. ( Project 
produced, there appears to be little 159. Leaders: J. W. McCarty, Ani-
relationship between them and net mal Husbandry Dept.; and Harry 
returns. Actually, numbers of lambs E. Weakly, Supt., Newell.) 
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and Land 
ByMAxMYERS 
ARATHER PESSIMISTIC IDEA, often heard nowadays, that it is al-
most impossible for a young person 
to get established in farming in 
these high priced times has been 
modified by a study by the Agricul-
tural Economics department. 
This study indicates that it would 
be more correct to say that it is dif-
ficult for a young man to obtain con-
trol of the rather large amount of 
capital required to get a start in 
farming; but that under present 
conditions, once he has taken this 
step he can go ahead toward success 
in farming and in farm ownership 
more rapidly than has been possible 
in most periods of our history. 
The oft' -told tale from pioneer 
days of the newly married couple 
who settled on a homestead given 
to them by the government, with 
worldly goods consisting of a team 
and wagon, a plow and a cow given 
to them by the parents, and were 
thereby set up · in farming, requires 
some further explanation. The tale 
usually does not mention the 30 or 
40 years of near-poverty and hard 
work before that start in farming 
developed into the actual operation 
of an adequate farm unit which 
would provide a satisfactory level 
of living for the family. Today, the 
arrangements for the start in farm-
ing probably are more complex and 
difficult, but the farm family life is 
likely to be much more satisfactory. 
From a detailed study of the ten-
ure experiences, in 1947 and again 
in 1950, of about 250 farm families 
in South Dakota, a better idea has 
been obtained about the ways in 
which they gained the use and 
ownership of land. 
Most Lifetime Farmers 
Become Owners 
Most of the farmers interviewed 
who stayed in farming during their 
lifetime became owners of farm 
land and held on to that land. In 
the 1947 survey of 144 cases, the 
proportion that became and re-
mained owners of farm land was 
more than 80 percent. In the 1950 
survey of 100 farmers the propor-
tion was above 75 percent. Most of 
these farmed through the depres-
sion and drought years of the '30's. 
These case histories did not show 
stories of easy success. They were 
stories of hard work and plenty of 
troubles, but they did show the at-
tainment of farm ownership by 
those who went after it. 
The evidence furnished to us by 
these people fails to support some of 
the ideas commonly held about land 
tenure and modifies other ideas on 
the subject. For example, it indi-
cates as has already been mentioned 
that the farm tenure situation is not 
Growing Up on Farm Best Route to 
Farm Ownership 
There are numerous routes or 
"ladders" by which farm people pro-
gress up the occupational and ten-
ure climbs. However, the routes 
which include the position of hired 
man on a farm have had less travel 
in recent years than in the past. The 
most traveled route used by the peo-
ple interviewed was that which in-
volved being raised on a farm, 
working on the home farm as a 
young single man, sometimes on a 
share deal, and then advancing to 
farm operatorship usually at the 
time of marriage. About half of 
those who followed this route were 
able to start farming as owners of 
land and about half as tenants. 
The next most traveled route was 
very similar to the one just men-
tioned, but the young men started 
farming one or more years before 
marrying. Of this group a larger 
proportion started as tenants than as 
owners. This may reflect merely the 
fact that both land and . diamonds 
cost dollars and that those who had 
some capital were able to take the 
double jump into farm operation 
and matrimony, whereas those who 
had less capital had to choose at the 
start between the farm business and 
the wife. 
as unfavorable as people have said Non-Farm Wages Supply Capital 
it is, if measured by the objective of Another frequently used route to 
the attainment of farm ownership farm operatorship and ownership 
by operating farmers. There is evi- was one where the farm boy went 
dence also that the so-called "agri- into non-farm work for wages, or 
cultural ladder" ( route to farm own- into business off the farm for a rela-
ership) of "farm boy-hired man- tively short period to acquire the 
tenant-owner" no longer represents initial capital to start in farming. 
the route to farm success for the ma- This reflected the fact that non-farm 
jority of farm people-if it ever did. wages tended to be somewhat high-
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er than those paid hired men on 
farms, and that some people felt this 
provided them a way to gain capi-
tal for farming mbre rapidly. The 
use of this method seems to be in-
creasing. 
There was much variation in the . 
number of years spent on the differ-
ent occupational and tenure levels. 
However, most young farmers 
struck out on their own between the 
ages of 21 and 26. Those who started 
as single men tended to do so at an 
earlier age, and more often as ten-
ants, than those who worked at 
home until marriage. 
Little Family Assistance Received 
The majority of the farmers inter-
viewed did not rep01t receiving 
family assistance toward the pur-
chase of farms. Most of the land was 
acquired from non-relatives and 
most of the land which had been re-
linquished had gone to non-rela-
tives. However, there were some in-
dications that the amount of family 
aid toward getting started in farm-
ing and purchasing land is increas-
ing at least in times of high price 
level. 
Other Aspects Considered 
There were no indications in this 
sample of farm people that nation-
ality or religion or war-time military 
experience affected the progress 
toward farm ownership in any way. 
The samples were not large enough 
to permit thorough study of the Pf-
feet of varying amounts of educa-
effect is present, it is obscured by 
the much more dominant influence 
of changing price levels. 
The findings of this study seem to 
indicate that the tenure situation is 
somewhat less dark than has been 
pictured. We have had enough 
farmers in the state, and those who 
stayed in farming worked up to 
ownership. 
This does not mean that there are 
no tenure problems. It does infer 
that emphasis should be shifted 
away from a lament over the failure 
of farmers to attain ownership and 
toward some of the other problems, 
such as: 
1. How to help those relatively few 
operators who do not attain own-
ership even though they put in al-
most a lifetime at farming. 
2. How to insure that the better 
qualified young individuals re-
main in farming. 
3. How to help them to help them-
selves toward an earlier control of 
enough capital to permit efficient 
farming and farm ownership. 
Ll _ How to prevent the price of thP 
farm from being subtracted from 
the level of living of the farm 
family. 
5. How to have continuous and ef-
ficient farm production during 
shifts in ownership or operator-
ship. 
tional experience. An attempt was Such problems will provide farm 
made to measure the relationship families and farm tenure specialists 
between the various stages in the something to think about for many 
family cycle and the rate at which years. ( Project 166. Agricultural 
the farmers acquired land, but if an Economics.) 
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Fails To Cont:rol 
• C. w. CARLSON, WM. KOHLMEYER, 
and A. L. MoxoN 
THERE HA VE BEEN REPORTS of very poor hatches of turkey poults in 
certain restricted areas of South Da-
kota that were believed to be due to 
selenium poisoning. Although the 
probabilities of encountering selen-
ium toxicities with turkeys are lim-
ited to cases where grain is used 
which contains upwards of 20 parts 
per million (ppm ) of selenium, it 
nevertheless would be highly desir-
able to have a cure or a preventative 
. for such difficulties. The selenium 
content of grains will vary depend-
ing upon the type of soil and the 
season in which the grains are 
grown. 
"Andy Gump" Appearance 
Produced by Selenium 
To distinguish poor hatches due 
to selenium poisoning from other 
poor hatches of turkey poults, there 
are two rather specific symptoms. 
Depending on the level of selenium 
in the turkey breeder .diet, the 
symptoms will vary from wiry or 
bristly down on otherwise normal 
poults ( Bronze poults may appear 
quite a bit blacker than normal) to 
dead embryos which are abnormal-
ly developed - more specifically, 
having an "Andy Gump" appear-
Top: A day-old turkey poult showing normal down. ance. This is typified by dead em-
Center: Dead embryo showing a short lower beak, bryos showing a short lower beak or 
which gives it an "Andy Gump" appearance, and other 
abnormalities in legs. Bottom: A moderate level of no beak at all. Besides having wiry 
selenium in the ration results in a coarse, wiry down. down, the dead embryos may show 
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other abnormalities such as no toe, a 
reversed hock joint, or a wingless 
condition. 
The problem of finding a means 
of control for selenium poisoning in 
turkeys was studied with Broad 
Breasted Bronze turkey hens raised 
at the State College Experiment 
Station. Preliminary studies, con-
ducted to determine how much se-
lenium would be required to pro-
duce poisoning, had indicated that 
9 ppm produced a wiry condition 
and poults which do not live, where-
as levels of selenium from 13 to 15 
ppm caused most embryos to devel-
op the "Andy Gump" condition, and 
all embryos to die before hatching 
time. The tolerance levels are there-
fore considerably higher for turkeys 
than for chickens, since 5 ppm is 
detrimental to chickens. 
Arsenic Standard Means of Control 
IN TURKEYS ... 
and thus overcome selenium toxic-
ity. The first trial involved feeding 
seleniferous grains to produce the 
symptoms of poisoning, and then 
adding arsenic to the diet to deter-
mine its effectiveness as a cure. The 
second trial involved the addition of 
arsenic first and seleniferous grains 
later in a prevention-type test. 
Twelve hens with one tom were 
used in each trial, and during each 
study, 25 hens with two toms served 
as a control pen. The control pen, 
during the entire course of the tri~l, 
and the experimental pen, except 
when seleniferous grains were used, 
received the same all-mash diet. 
Trapnests were used and eggs 
were set for pedigree hatching each 
week of the trial. The eggs were 
candled to determine fertility, and 
all hatchability results reported 
were based on the percent of fertile 
eggs which hatched. Preliminary efforts at control 
showed that potassium iodide was 
ineffective in counteracting the Arsenic Not a Cure 
toxic effects of selenium. The stan- The results of the first trial are 
qard means of controlling selenium given in Table 1. It will be noted 
poisoning in livestock has been to that although the control pen per-
include arsenic with the salt. It had formed somewhat better than the 
been found that arsenic included in treated pen, there was really no 
the drinking water would prevent great change in performance due to 
toxic symptoms that chickens would climatic, incubator, <;>r other envi-
ordinarily exhibit when receiving a ronmental conditions .. Within three 
diet containing poisonous levels of to six days after seleniferous corn 
selenium. was added to the diet, the eggs that 
Two trials with turkey hens were were produced showed the effects 
conducted to determine whether ar- of selenium poisoning, producing 
senic could be added to the feed the typical wiry down and "Andy 
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Table 1. Effect of Arsenic Addition to a Turkey Breeder Diet* Containing 
Seleniferous Corn on Hatchability of Fertile Eggs 
Dietary Schedule 
Week 
of Trial 
Treated Pen Control Pen 
Percent Percent 
Hatchability Hatchability 
ormal g rains __ _________ __ _____________________ _ 5-8 inc. 
9-12 inc. 
64 
69 
36 
88 
84 
79 
83 
94 
77 
Seleniferous cornt -------------------------------- 13 
14 5 
Scleniferous corn plu arsenic! ____ __________ 15 3 
8 16 
Normal grains p lus arsenict ______________ __ __ 17 30 
90 
49 
18 
Normal graim ___________________________________ 19-2 1 inc. 
" T he diet contained gra in s and by-products , 79% ; meat sc raps, 5% ; soybea n meal , 5% ; dried butte rmilk , 5%; a lfa lfa 
mea l, 3% ; steamed bonemea l, 2% ; sa lt (contai ni ng iodine and manganese) ½% ; fi sh oi l (300 D-750 A) ½% ; and 
ri bofl av in, 0.4 mg . per pound of diet. 
tSelenium conten t of diet 15 ppm , selen iferous corn replaced norma l grains in the diet at a 50% level. 
t Arsen ic content of diet 15 ppm as sodium arsenite. 
Gump" conditions. Hatchability of 
fertile eggs was reduced to almost 
zero within two weeks, and was not 
materially improved by the addition 
of arsenic to the feed. The 5, 3 and 8 
percent figures were obtained by 
including poults that appeared nor-
mal except for having dark wiry 
down. Only when the seleniferous 
corn was removed from the diet of 
the hens was hatchability improved. 
After about four to six days on nor-
mal grains, the hens laid eggs that 
produced normal poults. 
Arsenic Not a Preventive 
The results of the second trial are 
given in Table 2. Arsenic alone ap-
peared to reduce the hatchability of 
fertile eggs somewhat, and appar-
ently it did not protect the turkeys 
from selenium poisoning, although 
there is a slight possibility that a 
small degree of protection was af-
forded. Hatchability did not drop to 
5 percent in two weeks as it had 
done in the previous study without 
arsenic in the feed. However, a drop 
in egg production accompanied the 
reduction in hatchability in the sec-
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ond study, which may account, in 
part, for the apparent difference. 
Recovery, nevertheless, was not 
quite as rapid in the second study 
which provides some evidence that 
arsenic aided recovery in the first 
study. · 
Table 2. Effect of Addition of Seleniferous Corn 
to a Turkey Breeder Diet* Containing Arsenic 
on Hatchability of Fertile Eggs 
Treated Control 
Pen Pen 
Percent Percent 
Week Hatch- Hatch-
Dietary Schedule of Trial ability ability 
Norm al g rains __ ______ 5-8 inc. 78 68 
Arsenid ------------------ 9 67 68 
10 68 60 
Arsenic and 
seleniferous cornt 11 52 71 
12 21 64 
Seleni fero us corn + ____ 13 0 66 
14 5 7 1 
Norm al g rains __ ____ ____ 15 8 62 
16 50 57 
17 76 
18 74 
• Same diet as fo r Table I . 
tArsen ic content of diet 15 ppm as sodium arsen ite. 
t Se lenium content of diet 13 ppm, seleniferous corn re-
placed normal g rain s in the diet, at a 50 pe rce nt level. 
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VACCINATION AND BLOOD TESTS 
FORo)rud ·{l~ 
ByT. A. DORSEY 
AN INCREASE IN FOWL CHOLERA outbreaks occurs in late sum-
mer and fall. In 1950, approximately 
50 percent of the total number of 
outbreaks diagnosed were in the 
months of August, September and 
October. This seasonal increase can 
be explained, at least in part, bf the 
fact that contacts of young birds 
with "carriers" in the adult flock are 
more frequent at that time of year. 
This should emphasize the impor-
tance of isolation from the adult 
flock and the exercising of good 
sanitary practices as control 
measures. 
Judging from diagnoses by the 
Veterinary department, fowl chol-
era must be considered one of the 
most serious infectious diseases of 
poultry in this area. The incidence 
of the disease was higher in 1950, 
with 105 diagnoses as compared to 
66 in 1949. 
means of control for all outbreaks, 
experimental work is being con-
ducted towards prevention of the 
disease. 
Two plans of procedure being in-
vestigated are: 
1. The development of a blood test 
capable of detecting "carrier" 
birds so that they might be re-
moved from the flocks. 
2. The production of improved im-
munizing agents for vaccination. 
Two Chief Types of Causative 
Organism Found 
The cause of fowl cholera is the 
bacterium, Pasteurella multicida. 
There are some differences in the 
strains of the organism isolated 
from affected birds. In a study of 66 
isolated strains from outbreaks in 
this area, two chief types were 
found. Fifty-seven ( 86.5 percent) 
were Type I and nine ( 13.5 per-
cent) were Type II depending upon 
their ability to ferment arabinose, 
dulcitol and xylose in broth cul-
tures. As will be pointed out, the 
type of bacteria should be consid-
ered in the production of a testing 
antigen or an immunizing agent. 
In recent years, the death loss 
from fowl cholera in acute out-
breaks is being reduced by admin-
istering certain of the "sulfa" drugs 
in the mash or drinking water. It has 
been the experience in many out-
breaks where such treatment was 
used that losses again occurred fol-
lowing the treatment. In more Blood Test Developed 
chronic outbreaks, the rate of deaths An agglutination test is used for 
is often not materially affected by the detection of infected or "carrier" 
"sulfa" treatn:i,ent. individuals as a control measure for 
Because of the importance of several infectious diseases, includ-
fowl cholera in poultry flocks of ing pullorum disease of poultry. 
South Dakota, and the inadequate This is a test for agglutinins or anti-
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bodies in the blood as a result of in-
fection or exposure to the disease 
agent. The testing agent, or anti-
gen, is a suspension of organisms of 
the disease. 
Antigens prepared from fowl 
cholera organisms have been pro-
duced which give promising results 
when used on birds experimentally 
infected with fowl cholera. Birds 
that had been infected with a Type 
I strain reacted when tested with a 
Type I antigen, but reactions were 
not obtained with a Type II antigen. 
· Three Immunization Trials 
Conducted 
Attempts to immunize chickens 
against fowl cholera as a method of 
prevention have been made with 
varying degrees of success since the 
days of Pasteur. Very often, vacci-
nation of flocks with commercial 
bacterins has not given a degree of 
immunity sufficient to protect 
against infection. 
Three trials have been conducted 
where the chickens were challenged 
by injection of fowl cholera organ-
isms into the muscles after having 
been vaccinated with differently 
prepared bacterins. In these trials, a 
whole culture bacterin produced a 
considerably higher resistance to in-
fection than did either a commercial 
bacterin or a chick embryo vaccine. 
The mortality rates in the chickens 
vaccinated with whole culture bac-
terin, when exposed to experimenta.l 
infection, was from 6 percent to 39 
percent. The mortality in the chick-
ens not immunized, which served as 
controls for the trials, was from 65 
percent to 100 percent. When a 
whole culture bacterin prepared 
from a Type II strain of Pasteurella 
multocida was used for vaccination, 
and the challenge infection was a 
Type I strain, little, if any, protec-
tion was noted. 
Field Trials Will Follow Up 
Experimental Trials 
The experimental trials involving 
blood testing and vaccination are of 
a preliminary nature. Field trials 
will need to be conducted to deter-
mine whether "carrier" birds can be 
detected with the experimental an-
tigen, and whether fowl cholera 
outbreaks can be prevented or 
checked by the whole culture bac-
terin. ( Project 141. Leaders: T. A. 
Dorsey, G. S. Harshfield, Veterinary 
Dept.) 
Arsenic Fails t:o Cont:rol Continued from page 22 
k selenium poisoning under these 
Selenium poisoning in tur eys conditions. It should be emphasized 
was not prevented by feeding arsen- that chickens are more susceptible 
ic at levels approximately equiva- to selenium poisoning than turkeys. 
lent to the selenium content, fed However, adding arsenic to the 
either as a cure or a preventative. water will counteract the toxic ef-
Some protection may have been af- fects chickens exhibit.. ( Project 28. 
forded by arsenic in these trials, but. C. W. Carlson and Wm. Kohlmeyer, 
more work should be done to find a Poultry_ Department; and A. · . L. 
satisfactory means of overcoming Moxon, Chemistry Department.) . 
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BRUCELLOSIS e~ p~ UNDERWAY 
IT IS BECOMING increasingly diffi-cult to meet the livestock sanitary 
regulations of other states receiving 
our breeding stock-particularly in 
those states which have brucellosis 
control programs underway. 
Metropolitan areas are requiring 
that milk and other dairy products 
marketed in those areas be derived 
from herds free of brucellosis. In 
order to retain markets for our ani-
mals and dairy products, it will be 
necessary to C!_Omply with the regu-
lations set up 1n those areas. 
This past summer, the South Da-
kota Stock Growers Association 
sponsored a meeting of livestock in-
terests to discuss ways and means of 
initiating a program of brucellosis 
control in the state. At the meeting, 
four procedures for the eradication 
of the disease were outlined. 
Plan A. Test and immediate 
slaughter of reactors, with or with-
out calf vaccination. 
Plan B. Test, calf vaccination, 
temporary retention of reactors 
until they can be disposed of for 
slaughter without excessive loss to 
the owner. 
Plan C. Calf vaccination without 
test of any part of the herd. 
Plan D. Adult vaccination: an 
emergency measure confined to 
herds where there is evidence of 
rapid spread of infection. 
The opinion was quite general 
among the owners of beef cattle 
herds, that most could be accom-
plished in their interests fo under-
take Plan C, involving calf vaccina-
tion without tests as a control pro-
gram at this time. 
Committee Appointed 
A committee of nine members 
was appointed from those in atten-
dance at the meeting-those repre-
senting pure-bred and commercial 
beef cattle, dairy and swine inter-
ests, the medical and veterinary 
professions, and the U.S. Bureau of 
Animal Industry-to develop a vac-
cination program acceptable to the 
Livestock Sanitary Board. 
Veterinarians Offer Services 
The most difficult obstacle in ini-
tiating a vaccination program has 
been met by a proposal from the 
South Dakota Veterinary Medical 
Association. Realizing that veteri-
narians were needed in large areas 
where veterinary service is not now 
available, many Association mem-
bers have volunteered to leave their 
practices for a few days during the 
fall months in order to assist with 
the vaccination. 
Identification of the vaccinated 
calves will be by an ear notch at the 
time of vaccination and by the 
brand and/ or tattoo markings of the 
owner. Additional branding or ta-
tooing for the owner's identification, 
if applied, should be done by the 
owner at some other time. 
The vaccination program, as de-
veloped so far, is voluntary with the 
cattle owners with the cost of vac-
cination borne by them. However, 
it is anticipated that the interest will 
be great and that a high percent of 
the range herds will be included. 
The Extension Service will aid in or-
ganizing the work in the different 
counties. 
